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Introduction
Around one-tenth of the adults in Canada are affected by chronic kidney disease (CKD), which is defined as estimated glomerular filtration rate (eGFR) less than 60 mL/min/ 1.73 m 2 . 1 Early recognition of CKD is important, since timely implementation of lifestyle and pharmacological interventions can prevent it or slow its progression. [2] [3] [4] Such interventions can also reduce the incidence of cardiovascular disease (CVD) 5,6 -the primary cause of death in these patients. 7 However, patients with CKD are often not recognized and do not receive optimal treatment because of complexities in care and failure to disseminate best practices. [8] [9] [10] The Kidney Disease Improving Global Outcomes (KDIGO) CKD clinical practice guidelines provide evidence for the evaluation and management of CKD. 11 While clinical practice guidelines summarize evidence and provide recommendations, they are often difficult to apply in routine daily clinical activities. Clinical pathways are often derived from clinical practice guidelines but differ by providing more explicit and practical information about the sequence, timing and provision of interventions. 12 A clinical pathway can be an effective tool to increase uptake of evidencebased health care by pharmacists and other primary care professionals in the community, who care for the majority of patients with CKD. [13] [14] [15] Pharmacists in Canada have an expanding scope of practice; pharmacists can order laboratory tests, adapt new prescriptions, perform therapeutic substitutions, issue prescriptions for continuity of care and prescribe in emergency situations. 16 In Alberta, pharmacists who have Additional Prescribing Authorization can prescribe at initial access or manage ongoing therapy based on their own assessment or in collaboration with another regulated health care professional. 17 An integral part of pharmacists' practice is working collaboratively and communicating with physicians and other health care providers. 17 As pharmacists' expanded scope of practice develops, 16 tools such as the CKD Clinical Pathway (Figure 1 ) can assist pharmacists to implement evidencebased guidelines into their daily practice. This manuscript provides an overview of the clinical pathway for diagnosis, management and referral of adults with CKD and its potential clinical use for pharmacists.
Development of the adult CKD Clinical Pathway
The CKD Clinical Pathway is an online tool/ guideline modeled after the successful National Institute for Health and Clinical Excellence (NICE) clinical pathways (http://pathways. nice.org.uk). It was developed by a team of stakeholders that included pharmacists, nephrologists, primary care physicians, nurses, other health care professionals, IT specialists, web developers and designers. Usability and heuristic PRaCtiCe GUideLiNeS testing with primary care professionals has been completed, and the CKD Clinical Pathway has been available online since November 4, 2014 (www.CKDpathway.ca). The content in the CKD Clinical Pathway is evidence based and uses international and national guidelines, including the KDIGO CKD guidelines, 11 KDIGO Lipid guidelines, 18 C-CHANGE, 19 Canadian Diabetes Association (CDA) guidelines, 20 Canadian Cardiovascular Society Lipid and Antiplatelet guidelines 21, 22 and Canadian Hypertension Education Program guidelines. 23 This ensures that the recommendations are relevant and harmonized across Canada. Some of the content, such as the specialist referral form, is tailored to practice in Alberta. Users of the pathway should be aware that their local laboratory may report different reference ranges and units of measure than the laboratories in Alberta. Currently, laboratories in Alberta report estimated GFR using the CKD-EPI equation. 24
Components of the adult CKD Clinical Pathway
The CKD Clinical Pathway contains 3 main sections: targeted screening and identification of patients with CKD, management of CKD and criteria for referring those patients to nephrologists.
Targeted screening and identification
Targeted screening (also called case finding) of those at risk of developing CKD is recommended, since population-based screening is not cost effective. Targeted screening is directed at patients with diabetes mellitus, hypertension, family history of CKD or hereditary kidney disease, vascular disease or multisystem disease with potential kidney involvement (e.g., systemic lupus erythematosus, vasculitis, myeloma or other autoimmune diseases). Individuals who are at risk of CKD should be screened using serum creatinine, estimated GFR, urinalysis and albumin-creatinine ratio (ACR). 11 A urinalysis is included to detect PRaCtiCe GUideLiNeS hematuria, one of the variables considered in the criteria for nephrologist referral. However, a urinalysis is not sensitive enough to reliably detect and quantify proteinuria; therefore, a random urine ACR performed on an early morning urine sample is preferred. 11 A urine ACR has greater sensitivity for low levels of proteinuria compared to a urine protein-creatinine ratio (PCR), and it measures the most common type of protein present in the urine associated with the most common causes of CKD-hypertension and diabetes. 11 ACR is a "spot" test, and therefore specimen collection is much easier for patients compared with 24-hour urine collection. Also, ACR is not affected by dilution or concentration of the urine. 11 In patients with a new finding of abnormal eGFR or ACR, these tests should be repeated within 2 to 4 weeks to exclude causes of transient abnormalities and acute deterioration of kidney function (e.g., acute kidney injury). There is no need to retest if the patient had a previous abnormal eGFR or ACR within the past 6 months. The values of the tests can be entered into the pathway to determine whether the results meet the criteria for the diagnosis of CKD and to provide recommendations on further screening, management and referral.
Management
The management section of the CKD Clinical Pathway focuses on interventions that can decrease or slow the progression of kidney disease and reduce vascular risk (see Table 1 ). It provides guidance on making lifestyle recommendations; managing comorbid medical conditions, such as hypertension and diabetes, and the targets recommended for patients with CKD; managing albuminuria and adverse effects from angiotensin-converting enzyme inhibitors (ACEi) and angiotensin 2 receptor blockers (ARB); managing vascular risk and recommended dosing for statin medications; identifying potentially nephrotoxic medications; and providing guidance for renal dose adjustments for common medications. The CKD Clinical Pathway provides management recommendations based on the presence or absence of diabetes.
Lifestyle. All patients who have CKD benefit from implementation of lifestyle changes such as a healthy body mass index (BMI <25 kg/m 2 ), at least 150 minutes of moderate-to vigorousintensity aerobic physical activity per week, tobacco cessation and a low-salt diet. 19 As CKD progresses, patients may require potassium, phosphate and protein dietary restrictions. 11 Several patient information teaching tools on these topics are integrated into the pathway.
Blood pressure. The target blood pressure for patients with CKD is less than 140/90 mmHg. Patients with both CKD and diabetes should target a blood pressure of less than 130/80 mmHg. 11, 23 Combination antihypertensive therapy may be required for most patients in order to achieve these targets. 19 The combination of an ACEi and an ARB is no longer recommended for most patients with CKD due to lack of benefit and increased risk of adverse effects. 19, 25 Protein in the urine. The KDIGO CKD guidelines emphasize the importance of albuminuria in defining and managing CKD. These changes are significant, as albuminuria is associated with increased mortality, vascular events and kidney failure, even in patients with "normal" kidney function. [26] [27] [28] [29] Further, identification and management of patients with albuminuria can improve patient-relevant outcomes. 2, 30 Patients who have CKD and diabetes should receive an ACEi or ARB, unless contraindicated, to reduce the microvascular and macrovascular complications of diabetes. 31 Albuminuria in patients with diabetes is diagnostic for the presence of CKD and predictive of CKD progression. 11,20 Patients who have CKD without diabetes should receive an ACEi or ARB if they have an ACR greater than 30 mg/mmol and no contraindications. 11 When an ACEi or ARB is initiated, it can cause a 5% to 30% reversible reduction in GFR and/or a 0.5 mmol/L increase in serum potassium. 32 However, an ACEi or ARB can be prescribed safely in all stages of CKD and should not be intentionally avoided. 32 The CKD 
PRaCtiCe GUideLiNeS
Clinical Pathway provides practical guidance on managing hyperkalemia and other potential adverse effects.
Vascular risk. Patients who have CKD are at increased risk of vascular events. 7, 33 Although no validated vascular risk calculators are available for use specifically in these patients, 11 existing risk calculators such as Framingham Risk Score are commonly used and widely accepted (although they tend to underestimate the risk in patients with CKD). 11, 33 While several medication classes can lower cholesterol levels, only regimens that include a statin have been proven to reduce vascular risk in patients who have CKD. 18 All patients who have diabetes and CKD should receive statin therapy to decrease their vascular risk regardless of cholesterol levels or age. Patients who have CKD without diabetes should receive statin therapy if they are over the age of 50 years, have coronary artery disease, have experienced an ischemic stroke or have an estimated 10-year vascular risk greater than 10%. 18 According to the updated KDIGO 2013 Lipid Guidelines, no routine monitoring of cholesterol levels is required unless the result will change the course of therapy. 18 The "treat-totarget" strategy has not been proven beneficial in any clinical trial. 18 In addition, the association between low-density lipoprotein and clinical outcomes is weaker in patients with CKD and does not reliably predict their prognosis. 18 The "treat-and-forget" strategy should be used at a dose of statin that is known to be safe and effective in patients with CKD, 18 as outlined in the CKD Clinical Pathway. Recommended doses for various statins are included in the pathway.
Antiplatelet drugs. The use of antiplatelet drugs (acetylsalicylic acid [ASA], clopidogrel) is not recommended for primary prevention of vascular disease in patients who have CKD. 11 Low-dose ASA can be used safely in patients who have established vascular disease such as acute coronary syndrome, prior myocardial infarction or coronary revascularization, prior stroke or transient ischemic attack, or peripheral vascular disease (high-risk patients with low bleeding risk). 11 The risk of bleeding in patients with CKD may be increased, but the benefits appear to outweigh the risks. 11,34
Nephrotoxic drugs. The CKD Clinical Pathway includes a list of medications that have been associated with causing nephrotoxicity through a variety of mechanisms. 35 Risk factors for druginduced nephropathy include age over 60 years, underlying renal insufficiency, dehydration, exposure to multiple nephrotoxic medications, diabetes, heart failure and sepsis. 36 At the first sign of reduced kidney function, the patient's comprehensive medication list should be reviewed to identify potentially nephrotoxic medications. 36 Each situation requires an individualized assessment, and a risk-versusbenefit approach can be helpful to determine the course of action. Most episodes of drug-induced nephropathy are reversible provided that the decreased renal function is recognized early and the offending medication is discontinued. 36 General measures to be considered include switching to an alternate medication that is not associated with nephrotoxicity, correcting risk factors for nephrotoxicity, assessing baseline renal function before initiating therapy, adjusting the dose of medications for renal function and avoiding nephrotoxic drug combinations. 36 Drug information. Despite the availability of renal drug dosing information, inappropriate dosing occurs frequently, causing many preventable adverse drug events. 37, 38 The CKD Clinical Pathway provides guidance for renal dose adjustments for common medications used in primary care practice. This list is comprehensive but not exhaustive and should be considered as a useful starting place. Other potential sources of information include tertiary references such as LexiComp, Compendium of Pharmaceuticals and Specialties, Micromedex, Drug Prescribing in Renal Failure or the Renal Drug Handbook. Many review articles have been published on this subject. 39 Referral. The CKD Clinical Pathway provides criteria detailing which patients should be referred to a nephrologist. Awareness of situations requiring urgent or emergent referral would be helpful for pharmacists as they will undoubtedly identify patients meeting these criteria.
Other features. The CKD Clinical Pathway has a resource page that links to more information on classification of CKD, prognosis and frequency of testing, a Framingham risk calculator, management of elevated serum potassium and clinical practice guidelines used in developing the CKD Clinical Pathway.

Clinical use of the CKD Clinical Pathway
As pharmacists continue to embrace their expanded scope of practice, there is also an increased need for practical tools and guidelines that can help guide clinical decision making. The CKD Clinical Pathway is available at the point of care for any pharmacist with access to the Internet. This allows timely application of evidence-based recommendations. While the pathway has portions that are tailored to practice in Alberta, the main content is applicable to any patient with CKD regardless of locale. The CKD Clinical Pathway is intended to be used by any health care provider, including physicians, nurses and pharmacists, and encourages interdisciplinary collaboration to provide optimal care for patients. The online adult CKD Clinical Pathway is a new and innovative guideline designed to improve the care provided to patients with CKD. As far as the working group is aware, this is the first implementation of such an online tool in Canada. It contains evidence-based recommendations in an easy-to-follow format. It can be accessed at www.ckdpathway.ca. For more information or to provide feedback, please contact ckdpathway@ucalgary.ca. ■ 
